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y n ymMtmm u t <^ * c t * ?■ * m^m i 

[g8*lg5] WfET«M6lll««i'y3V»fbB9. PS 
CI, B S GlXttB P S GlOo^O^f W?fe3 

c tzftrnt? zmttm 1 7}£4©v>t*n*>ncie«(DT 

t>o-C**{:i:*«f«i:-r*W*3B5K:ia*OT«fiaB 20 

tfEsbK 1 C fc*«p«4:-r 6 tcfgtt© 

[g82Rlpj8] *ft!E->y 3y»<bBI»i, SiH 2 Cl2 irfoO 
L ft t> ©-?& 3 £ £: £1$a 4: f £ M 
*S 5 miEi6<OT*lfiJ6ffi3k«*te. 

[BHI^rEJ 1 0] Al)|gT4!!ieiWKonW» 10 0A«± 

iwmm 1 3 ] iffiIE«lfijba!&©ig«tt, lootw 

1 2 lcteiliK©Ttti!aBne5tft^teo 
[WisRSi 1 4 ] ftOfiS^X^^Xti, < 1 & N H 
3 . He, Ar, O2 , XIANz 0<Do %<D^-ftifr% 

m^z ntzt><D?&%£ tzftmtTzmxm 1 

CSS** 1 5 ] Wjjfcii 1 71SM#JS 1 4 tK«BOTflfi 



$$Hfl¥ 1 1 -2 3 3 5 1 2 

2 

[fgBJ§CDg|M!ffl&IHBJH 
[0 0 0 1] 

Rz?*mfcmm<Dmm?imcmL, mmm (02 ) * 

lC^-y> (O3 ) ^tW^tt^tf h7Xf ;l/ 
^Uy-yy-7 - — h (TEOS : Tetraethylorthosil icat 
e ) t^A,rcS/S^( WT> 03 /TEOSEJStf 
Xtig-To ) ^fflWcCVD (Chemical Vapor Deposit 

ion ) mtzzfmifiiDTMmm&nismRif^mftm 

[0 0 0 2] 

Cfl£*<oatB] O3/TEOS KJCtfXfcfll^fcCVD JSJCfct) 
fiJMBLfcW (OTv 03 /TEOS CVD SI<hHIJ:S5-r. ) 
02"f<D03iBjK#i«<^l3:£r> !8ffiT% X $T U— htf 

©O3 *StS 03/TEOSSJCC^'X (J-XT, High O3/TEOSKJ& 

SrHigh O3/TEOS CVD S i O2 BBi:85U X. {£?lfi©03^ 
#ty O3/TEOSEJ&7JX (WT, Low O3/TEOS RltfiXt 
ffi-To ) *ffll/^T«mUfe^y3>B8{kffl|oci:*Low 
03 /TEOS CVD Si02©l£:fa-r o 

[0 0 0 3] High O3/TEOS CVD Si0 2 Mit. Tild* 
lOWc^Kffietli. Si02M&5Vfi Si 3 

N4jji^<DSffi±tC High 03 /TEOS CVD S^HMfciSli-rS 

taMftS'ii;, Eli iic7n?&*>ic, io^-7X 

7i> T«lJJl©affi±lcLow O3/TEOS CVD Si02flM^fi)cfliL 
fcif-&, CCDLow 03 /TEOS CVD SiO Z MtC tiJbizE Lfc Hig 
h O3/TEOS CVD Si(hil©«}:^«:S«flt*ttJI6nai/'«. 
L^L. Low O3/TEOS CVD Si02M«, High O3/TEOS CV 

d si02^fcj:t-<T, mm&mvmntf&Zo 

[0 0 0 4] LfttfoT, T«WH©3Sffitt88t»W*g 
tj*^* 5 t LT High O3/TEOS CVD SmMZtfimtZ 

nS^©a.Sf*JSii^14 ; &t#^./ci6^«*:^i:* ; So SE 
High O3/TEOS CVD Si02Bi©^Mfu{rTtti<il©»E 
tt#tt*JB*-r*fc«>©#i5fe»i:tt, J-;TF©c>:?&#&# 
$i3o 

[0 0 0 5] (DS11CB12 (a)CSTi^ 

»H«4afeT*lfifflll 2 0±(C Ell 2 (b) tc^-r 
High O3/TEOS CVD Si0 2 BI 1 2 1 *Bf8.-?2>» 



3 

( 2 ) m 2 ic. m i 3 ( a ) tcjjvr * 3 ic, Tmm 1 3 

O^r&iSLTX^XvCVD SKJ: !>T*»»W©75X 

•?s\oim 1 3 1 *jasw Ti&mmm 1 3 

l±lc, 013 (b) K;jrtJ;5lc, High Os/TEOS CV 

D SiOiUl 3 z*titmt% 0 
[0006] 75Xvsi02§t 1 3 1 *tfmtz>m<o-7"5> 

X^CVD ffi»c«fc5fi!cM<D^mcjSUT, High O3/TEOS C 
VD Si(h Ml 3 2 fcfiKW±atett©a^:/5X'7Si<hlI 
1 3 lSSSC^fiS. L/iAST> T%»1 3 0 
©Saa±tc, C©jtg-&14©fiVX-7XvSi02lll 3 1 £ /0 
T«J*WrafcLTriWLfc»»c, X^X^SiOa^ 1 3 1 
«®±(CHigh Oa/TEOS CVO SiOz 18 1 3 2«ttl 
»f, ffitX/iMK^ofcHigh Oa/TEOS CVD S1O2 

[0 0 0 7] (3) SB31C, 01 4 (a) iC^^o 

ic, Twm 1 4 o<Dmm^mmvTTi^&mm<Diovi o 3 

/TEOS CVO Si02§|l 4 1 &3t,H±{£ffiTT'flMLft03/T 
EOS CVO Si02®5( WT, ffiEEOj/TEOS CVD Si0 2 Mi:fB 
■fo ) 1 4 l*fiWH-«-*»»***t»s ~F%«6IWK 1 4 1 
±lc, 0 14 (b) iC^kti-OlC, High O3/TEOS CVD S 20 
1O2 II 4 2£j£J$-f3„ High Os/TEOS CVD Si02fl£ll 
4 2Ws Low Os/TEOS CVDSi02^$/c(i{5i£03/TE0S CVD 
Si0 2 15l 4 1 £:&-&14*<£K , ■=e©±T'©J5Jc§IU- h 

[0 0 0 8] 

fc*£*©3!rifeT?»4 J tn j C f nWTO J: 5 ftMHtf&&. BP 

( i ) t«i 1 2 o©«B*:/5X-7ssawr*#ffiT» 
TWi 2 o<D2m{&fr®.*ffi&v%z>m-&£~ei* 

T©TitWll 2 Olcoi^T^jM;, «tWfeS*i:V>5 
<E>©T*«:ft<. TitiJll 2 0©ttffifc-&fr-£T ; £-©tf|5fi 

[0 0 0 9] (2) T%*feiiiflMi:LTX^XvSi02Ml 
3 1 ^^SS-rS72teT'(i, X^XvSi02fli 1 3 1 «, X 
f7^/^J -y-XtflK, ffiM*->oi£^89^©fc£Titt 

(3) High Os/TEOS CVD S i O2 M 1 4 ZVfimmcTW 40 
teWffit LTLow Os/TEOS CVD Si02«M 1 4 1 &%>1>H&<& 
EEOs/TEOS CVD Si0 2 Ml 4 1 WtS^TIi, Low 
Os/TEOS CVD Si02§ta??l 4 1 ttt*2fWJ»«J«tttt*#o 
T*59, 251c, TflMBl 3 0 <Dmm&ft\£<D&m%g: 

if%^£5ic-?&rztbic. mmtLz, 1 oooawi 

$>«>Titi!^ / N(D^ffllC(4|q]l,^Tt/^i/\ f=7c, Low O3/T 
EOS CVD Si02)l^l 4 1 High O3/TEOS CVD Si0 2 M 

letter mmvim&<, Tmmmmt L-cayRas-e* 

£ 0 50 
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[0010] *&wiz, &&mmm<D?sm&icm&Tm 

»*ffi©*ffitt#tt©I&«*Stt*£:i:*<, L*^t« 
[0 0 1 1 ] 

x v #x tc b§ l rmm&m? a c t *<&® t l ti, > 5 „ 

tLTW. 

[0 0 12] ME^'J^ggftlgltif- l-^x^/l, 

L7cfc©T*&!?v *W#*^X«^4 1 ©^Wii« 
tfl %WTT**Ck*W«i:LT^*. MET 
tl!lffiSSiM©^J5ti 1 0 0 AM±T'&ZC t%<8WLt LT 
V>3„ Sifcs iffiEX^XvtfXSi, '>%<ifeNH3 , 
He, Ar, O2 . X&N2 0©5 ^©l^-mA^ffll"" 
T£j££tx/ct>©T-£3C i^f^i: LTV5„ 
[0 0 13] ±83b7 t c8PJl*»Sl-r*fe46, *« 

IH«¥»f^B©«ifi#i*»i:«?K ±fBTi<J5*fficSS^ 
i*lc <fc t) TitiJ*feliSi«®©^M^fTo fcfftfc, WETift 

[0014] *«w©T«&«ffiacK^JSK«fcntf» 

%*6&M^ffMLTl/^©T\ atR*E©*S/BC J: 6f 

ca«©*Btt#ft©»«*iga'r*c:i:^T?#* < , « 

& »C , T«6«S««[©affi«: X^ XvBHW L T t " S ft «>, 
T«!2^M©*S^:3tS-rsci:^T'$5 0 c©^-&. 

&n c t icm ft a stffit»cftg*#-r i.t#^e.n5S^© 

«ffi^©t©Ti±ft < T«*RSShUBBgUfcTJttttlli»l 

©«ffi*5JtR-rntf«ti/^c«), «aft. «wbufcaaa 

[0 0 1 5] ctitc T*t!!*eiSillM±fi:fi)cM-rsif 

«t#tt©ie««3 wr c T«fi«s«ii± e jfeiiiflM^ * bkh 

TlftlMi ME X^ XvggftfT titf , ««©«ffitt#'l4© 
»W*S^ft<ft*T«&«S»W©«ff*«t5»<-r4c 

[0 0 16] CT^tf, O2 4>©03 1 %J-XT© 



5 

1 7 >tfiifX r h 7Xf^;l/ V S/ ij ^r- h (TE 

os) ^x^ffli>TT«iwi/ci^ mm 
(D&mmt&^m*^* < r^m^mm \ o o a* 

[0 0 17] Sfc, TtS^8gOM®^S5<-r^cii:^ 

&mJ}7>£T EOS ^^ffll/^T^^tC^l/^gfDIHIgPSilS 
[0 0 18] *5g0^cO^W^McOSiJg^^C 

[0 0 19] Wric. 1 %«TOfi»«*^/>«$tr*y 
yft^Xi: T E O S ^fflt>TT«W^ML, 

*VZ/trtUS7>£ T EOS *JB^TIBI«*»jaLfcJj 
^cte. T««S)l»IMfcie»«^OricBI±fl!)ai«tt*^f« 

[0 0 2 0] 

«\ v'lJnV'JXAl ±lCLow O3/TEOS CVD Si02M5£ 
BfULfcmc Low O3/TEOS CVD Si02fl£5£>Sffi;&NH3 
y^X>*tCBSLTLow O3/TEOS CVD S i0 2 R 5 
E&3SU ^(Om, Low O3/TEOS CVD Si0 2 M5(D^ffi±tC 
High (h/TEOS CVD S1O2 ■7S»j8LTI>*. 

[0 0 2 1] Low O3/TEOS CVD Si0 2 fli5^c5-\^7 P ^ 
XvB^fcflJ^ftttBtt, Bl 9 JC^-rWtttt^iCOV 
tT¥*S075X^BT&5 0 C(DSS<0^-W^^9 

1 ftfctt, ±(WtSR F 9 2 fcTffl««L F 9 3 >b<*fl6| 
LTtBBSnTfctK ±SP®lfiR F 9 2lc«\ JStttt 1 
3. 5 6MH zOM««9 4 tfS«StlT^T, T 
SfltML F 9 3^*4 3 8 0 KH z04KJHKfltiB9 5tfjg 
tt*ttT^*o 9 MCtt, 2fX»AE«9 6# 

StttStlTiSO, C(D^XSIAE19 6*^6NH3 

[0 0 2 2] jfcfc, ±IB*ffiaH«UI«B«:fflt^TTSfi 



(4) WfB8¥ 1 1 -2 3 3 5 1 2 

B<o«a*tt*^-rRHBiT«So s-r, 01 (a) tc 

jSLfc»* /^--yyiTE»2SMt5 0 cot 
ntt a t«Ett2MOIIMItf. 0. 5jimi:^J;5 

[0 0 2 3] SI (b) [C^&OIC 

•>x/M25Lt/ElS2«HI5«fe5^IKJP2 0 0 nm^>»J 
70 n>^ft:M ( Si3N4il) 3**«-r*o C<Dfc#, MS 
-r«Elt2HlC* mtfiQ. 1 jimTfetK ffiS^O. 5 
|imT**Si3N4 I3«tl/c» (MSP) 4tf«« 
2n& 0 JCLhtfaW**!*^*. ^LT. Si3N 4 ^3 0 
SffiofiSWM o 0 - Ckft*J:5fc:i«U»Lfc«fc:, Si 3 

T> Low O3/TEOS EJS<f*4:«-r*. ) icfigiTo 
[0 0 2 4] ffi©$m<DSHc, 0 1 (c) ICS** 3 
Si3N 4 Sl3 0^ffii±tC N Low O3/TEOS CVD Si02M5 

20 OFtimmm) weissns, ccot^ lowo 3 /teos 

CVD SHfcJKSfcfc, RRJV^l 0 0 AW±kft4J: 5 fcJft* 
-TSo Low O3/TEOS CVD Si0 2 M5<DJg|JP£: 1 OOAi:! 
<T££>te, ^i>*S(OTS4^(DX-r'y7 p ^^U-^tt^ 

ft, 1 0 0 A*THfc"r*0«4, SfiiDSIfe#ft(Oi 

[0 0 2 5] Sfc, S i 3 N4 K3T*SSI*n/-c}»4rt*CLo 
w O3/TEOS CVD S\Qim5tfBf$.'$nZ>rctb, Low O3/TEO 
S CVD Si0 2 M5tC<£ DHfctlfc»6W\ StfO. 08/z 
30 m£&D> S^tfO. 4 9/imi:^o 0 2 

(a) Low O3/TEOS CVD Si0 2 H5O^ffi 

oa*3P3 5 0 - Cfcft3*5fcftD!»Lfc»fc:, Low Os/T 
EOS CVD Si0 2 M5O^ffi^7>^^7 (NH3 ) (0^5 
Xvjffifc: 1 5»71S5»fflSft»tt«^ Low O3/TEOS 
CVD Sifo«i5©*ffi©Sffia»ag*fT 5o 

[0 0 2 6] COfcf> Si3N 4 M3 0^ffi^Low O3/TEO 
S CVD Sf<hM5T*«LT^6fc«K Tift<Offl«£«t> 
^dt^< N Low O3/TEOS CVD SiOzfli 5 

^0 nctmSo KMtCcfcDLow O3/TEOS CVD 

Si02«5ttlB*{tSnTHigh O3/TEOS CVDSi0 2 Mtm 
i^IRfctSCfc^T'fSo CCDTctb, Low O3/TEOS 
CVD Si02H5OflMj¥^ 1 0 OASTS! < LTt^tcfe^ 
*vb5-3\ Si3N4M3O«Stt#tt<0K««3V«lr^ 

[0 0 2 7] ^tC, i2 (b) tC^"TJ:«5tc, Low O3/T 
EOS CVD Si02flg5OSffi<Dfift#4 0 0°Ct^^>J:5tC 

50 tytW^^Xt T E O S tOl^^X (UT> Hig 
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h O3/TEOS KJStfXfcSfc-TSo ) fcfflWc^X^C V 
DjfcfcJ:!), Low Oa/TEOS CVD SifcflR 5<D£3fl;: High 
O3/TEOS CVD Si02^7^r^*r^o CtDfc#, High 03 
/TEOS CVD Si(h§i7te, »6rt«^tC««>, 2£lC. 
Low 03 /TEOS CVO Si02l»5*5fe£fc:lB5 C £lc&£ 0 

[0 0 2 8] Si3N4^3CDSS^Low O3/TEOS CVD S i O2 
iSTffllt Si3N4M3OaBtt#tt0lW*3t*tt 
l^iSfcU frOLow O3/TEOS CVD SiO2^50^DS^ej( 

<. Low O3/TEOS CVD Si0 2 /$5±lC High O3/TEOS CVD 10 
Sifc«7*»* , r*c:i:*«'e*«o Jfcfc* *IB»fl8#o 

tCOl^TtaSU/co 

[0 0 2 9] % 1 Low O3/TEOS CVD S i O2 Bfl 5 OfliJ? 
fc»"T«High 03 /TEOS CVD S1O2 K 7 0/£M3fflKtt£r!H 
Low 03 /TEOS CVD Si 02^ 5 <D§IJ»£:3lffi«#14£<D 
BMRfcW^fco «2fc. Low O3/TEOS CVD Si 0 2 M5O^ 
BB^oy9Xv!HWWp«lteJt'r*High03/TE0S CVD SiO 
2 »®7 0/£l$&jfitfc£:. High O3/TEOS CVD S i O2 17^ 

[0 0 3 0] L/c High O3/TEOS CVD S i O2 

ISStcov^T8ttW-r*o ^ l J3>^kMco±tcTi&*6^ 
HSi: LTLow O3/TEOS CVD SHfelS 5 £Jg/£U Low O3/T 

eos cvd sioim 5 (omm^y ^x-^mmtt, nh 3 

[0 0 3 1 ] B3(i, Low O3/TEOS CVD Si0 2 flM 5 <DM/P 
iCfcTT SHigh O3/TEOS CVD Si02 M 7 OriUHjSJftit*^ 
-r^^^Tfe^o $S«ltCLow O3/TEOS CVD SiO2§5 5 08i 30 

«\ f> »J 3>!>i;m ±lCiSJgHigh O3/TEOS CVD S i O2 
■ 7«««Lfci:*Oj«l||»Kfc:»-r*, Low O3/TEOSC 
VD Si02!B!5±tCHigh O3/TEOS CVD S i O2 HS 7 #J5Sc)H I, 
fcfc*OJ«lliafl[(0Jt*aLfet>O-CfeSo 

[0 0 3 2] H3fcl3S"r*S*<kO, Low O3/TEOS CVD Si 
tamsvmmtf 1 0 0A«±6nH High O3/TEOS CVD 

S1O2 «7 0fiRBiaStt5/U=i>'i7X/M±tCfi)lMU/'c 
fc*i:«i:A,2Kto0^3a:<ft*^ Mi? 1 0 0 AWT 

[0 0 3 3] L/ctfoT, Low O3/TEOS CVD Si0 2 JIM5<O 
■Ittl 0 OAJCt±*titf, BKiaSS^Jav-JxA 
1 ±tCtitfflls1tt:%£mvm&lC't&C ttfTZ, High 
03 /TEOS CVD S1O2 «7*Bai|-r*IKOTlft«Hf«#tt 
fcmsc fctfto^So H4te, y^x 

tttCLow O3/TEOS CVD Si02JK5<D^ffi<DX^X^PSMB$ 
fMJ£:£D, aJltfHcHigh O3/TEOSCVD S i O2 M 7 <Df$mm 50 
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So 

[0 0 3 4] C<Dm&, Low O3/TEOS CVD Si0 2 §i5<D]g! 
»*10 0A-^fcLfeo H4±D, Low O3/TEOS CVD 

sioims^co^x^mMmmm 1 »wtt?«u am 

j*ft*^>U3V^x/M±tcigS!High O3/TEOS CVD SiO 
2 «7*fi^Lfci:#OfiR«l3aftJ:t)«>¥<ftt), T% 

rco -»w±^9XvsH»«Fm*fiLTfe, tta 

T> T%tt#tt0»#^Stc^§v->?>7b^^iii: 

[0 0 3 5] 01 0 (a) . (b) « % jqKttffllcfllS 
SiS^ffiStfiaig^mCcfcD^llL/c High O3/TEOS CV 
D Si(hM7 0»fffi*tt^*ffi«!IB**-rS«TfeS 0 H 
10(a), (b) iC^VTcfc'Mc, fiKHL/c High O3/T 
EOS CVD Si0 2 ^7te, Tfitt, Xfy^'Jy^fe 

atfs»a*tttf«nTu^«ii *n 

fifiOffcfgTtt. Low O3/TEOS CVD Si02«5«rffll/^T^« 
f)\ *:<Dfrt>K>fc, PSG(Phosphosi I icate glass) H, BS 
G(Borophophosi I icate glass) fli, BPSG(Borophophosi I 
icate glass) K, fgJEOs/TEOS SHfclK. S1H2CI2 ^N20 
fc*S/S^^TflgfiR-r«SiH2Cl2/N2 0 Si0 2 ji£, Xtt02 
TEOS -ST Jg/fif 3 O2 /TEOS S i O2 9 % <D 

[0 0 3 6] PSG BI*fiKM-r*«^o«|»ffl3tfxi:L 
T, 03 i:TE0S^TMP(Trimetylphosphite:P(0CH3)3) Xte 
TMOP (Tr imethy I phosphate : PO (OCHs ) 3 ) £ O^tfX^ffl 
l\ BSG «*«HW-«»&0*ilffli!fXfcLT, 0 3 ^TE 
0S£TMB(Trimety!borate:B(0CH3) 3 ) £(DM&tfX%m 
</\ BPS6M*fi8M-r*«*0««ffl«rxfcLT, 03 £TE 
OS^TMB £TMP XtiTMOP^OS^X^fflt^^tlh^T* 

[0 0 3 7] PSG SM, BSG &, BPSGfll, Xf£f£EE0 3 /TE0 
S Si02«(O'5"6Ot^n*^fiJW-rsi:*, Si3N 4 flM3 
OSES^3 5 0 < CW±i:aaj:5^4Djtt-r-5o Si 
H2CI2/N2O SiO20, X&02/TE0S S\0im<Do %<0^t\ 
fr*tim?Z>£*\^±. Si3N4W3 0«ffijb<6 5 0°CJW 
±fcft*«J:3Jcj!lPj»-rao Low O3/TEOS CVD Si0 2 )!5<D 
affi»cy5XvBa«LTt>SM, Low O3/TEOS CVD S i O2 

»SL<li, 10 0t~4 0 0°CT^nWt\ 

[0 0 3 8] ^ e tc. High O3/TEOS CVD S 1 Oi m 7 (Dj£ 
MffilZlS^T, Low O3/TEOS CVD Si0 2 )K5 0aS(OSa 
^4 0 0°C£ LT^4*^ SJS3 5 OtWiTfentlJ: 

i\ s/c, x^xvfiaatcffli/^^xtt. NHa 

Kfc:BBLTafe**aja«*»*ci:*^*S*V NH3 
Ar, He, N2O , N2 , Ozm&m^T t><fcl/\ 
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[o o 3 9] *9mm-e&. s/»j3^xA5ifcStf 

0. 1 /imOhU^W (D3SP) 5Z&Bf£Ls 
£<Db \s>^m 5 2 «»« L TT*»BtSW«:*«-r & o 

l±KUW^KJ»O^U3>«fb« (SiOzM) 5 3*JR# 
LfclftlC, Si0z^5 3±lCSi 3 N4 IBt 5 4 «rJg/£*r*o 
[0 0 4 0] ->^tej;t), 
fgJ«^*fcC50Si3N4 «5 4RtfSi02§l5 3*m\ 10 
5 0 nrnKfrfcoTKHfe-rSo 3^T\ ^^--^L 
tcS'nH* B5 4RtfSi02flg5 3 Srvx^c IT^ U 3 > 
^x;\5 l«iyf^U Mtf 1 50nmCOhl/Vf 

[0 0 4 1 ] ^tC, ^{ttCct 0 hl/>f!5 2F*3lcB 
BU^'J3>»)XA5 1 StffilcSiChJgiS 3WU 
¥a»»OSI02«5 3i:»tf*o W±tf*E*r«Mc-r 
So S^T> Si02M5 3±KCfS(3H4 I5 4±«f 1 

0 nmT^l-tCLow Oa/TEOS CVD S1O2BM 5 5*»«Lfe 

Low O3/TEOS CVD Si02M5 SO^E^rNHs 20 
v^HSLTLow Oa/TEOS CVD Si0 2 J$5 50»»St 

So 

[0 0 4 2] Low O3/TEOS CVD Si(hM5 5^S 

±lcHigh O3/TEOS CVD S i O2 15 6«t5o 

sate * nwr, sa **t»*'»E*aB*c bi±j lt^s^ 

SffiSffifcttMSLTLow O3/TEOS CVD SI02M5 5 *&f£ 

< & 5 <fc -5 £ "T £ C fc fft?* So 
[0 0 4 3] STCs Low O3/TEOS CVD Si0 2 M5 5\Z~?~> 
X^mfttLT^ZCDV, Low O3/TEOS CVD Si0 2 §!5 5<D 30 
m&*m<-?Z££tfV%, enters 100nm« 

Low O3/TEOS CVD S f O2 AM 5 5*m^T^Z 
[0 0 4 4] IfcAST, ffltSBk frO»l>»*fl!)Sfc^KI 

*o 

^■TBfBBiaT'fe^o *Hflfi0JT*t±. «/'J3>«)xa6 1 

-r s y 5 x^ s 1 02 n t t«j jsr s n § ats £ #sg w * a jh 

[0 0 4 5] ^'J3>^x/n6 1 ±fcSi02«t6 2 

*JBJ«Lfcf8, Si02fl86 2±tcAISO : TiN fr&&«Etl 
6 3W« 0 &'l^T\ EM 6 3**fflLTJBt»0. 

1 ^mtO^X^Si^flge 4*Mt5o 7 P ^X^Si02 



«M¥ 1 1 -2 3 3 5 1 2 

JO 

M6 4±St>V^XvSi02fli6 4±fc, HJ?0. 05/i 
mOLow O3/TEOS CVD Si02§i6 5 2> 0 ^<Oh 

*s Low Qa/TEOS CVD S 102 31 6 5 ttT^fcoar&tttffi 
t^fc«>±f*^tofeoTiS— &flIJP<DLow O3/TEOS CVD Si 
O2M6 5tfJB/a*n* 0 

[0 0 4 6] #^T> Low O3/TEOS CVD Si02^6 5<D« 
ffi^NHs ^Xvcf^^LTLow O3/TEOS CVD Si0 2 ^6 
5^E5:aitSo 3^T, St 6 6rtflQLow O3/TEO 
S CVD Si02§?6 5(Dmm\Z\\\q\\ O3/TEOS CVD S1O2 Si 6 
7£rfl5$c*r&o CO^SitC cfctltf. Low O3/TEOS CVD Si 
02^6 5<DmB*m< LTt^iD^ T^XvSiOzJgtT? 

So 

[0 0 4 7] frfc, Low O3/TEOS CVD Si02fli6 5«rffll> 
Tl/^OTs IHJWOTSK/KIKLfcLow O3/TEOS CVD S1O2 

L T ^ « 3S«± IKTWHIi * am* 5 o 
[0 0 4 8] ^>Vn>^ji/N7 l±tcSi0 2 M7 2 

«:Jg/SU 2&lcSi02lM7 2±t;:AI&tfTiN fr&&£E 
«7 3S)5tf«o Cft60E«7 3tis ««rt-*E« 
7 3RBOniH^2 5 0 nm£&&£5KJg/S;*n3o W 
±*«tE*«« , T*. % AIC, Si0 2 fiM7 2±. SB«7 3^ 
»ffl"r«BSjS2 0 nm(7)Low O3/TEOS CVD Si0 2 K7 5^ 
Mt5o CO^f, Low O3/TEOS CVD S i O2 M 7 5«S 

7 Afaft\Ct>Tc-DTti%— ^M^6DLow03/TE0S CVD S i Oz 

[0 0 4 9] ^l/>T% Low O3/TEOS CVD S i O2 ^ 7 5 (Dig 
®^:NH3 ;/^XvtcH§LTLow O3/TEOS CVD Si0 2 ^7 5 
(Dmffi*&nLrcmc, r®7 4rt^OLow Os/TEOS CVD 
S i O2 AM 7 5(D^tS±t<:High Oa/TEOS CVD S i O2 176^ 

LTt^*K««ffi*Low O3/TEOSCVD S i O2 HM 7 5lc£t) 

mlt^ot, aasws^BUi'rsiifcjCct** 
ffitt#tt*»wj-r*cfc#-c#s 0 cnta^ low o 3 

/TEOS CVD S1O2M7 5±»C«If«#ttO»«**tfS«l 
=5: < H i gh O3/TEOS CVD S1O2 17 6%miMrZC tff 

[0 0 5 0] £/c, Low O3/TEOS CVD Si0 2 ^7 5 (DBB 



I 



(7) 

// 

tfpTfll-efc*. E3»««fcfi!UitLfeLow <b/TEO 

S CVD Si O: ^7 5fcfc¥tl1SL X#AU «y^14St>* 

[0 0 5 1] S-fx 5/U=iy£x;\8 1 _htCSi0 2 M 8 2 
*»J«Lfc«, Si(hjK8 2_LKAI&t/TiN fr&&SgEil£ 

8 3^JBfi)t-rs 0 COK^8 3(i, |g&-*-£EIft8 3M 
©RBPHtfl 0 0nmt&5<t?(cMt5. #</->T> BB 
*S8 3^«SbTSi0 2 (Xt*Si3N4 ) JM*JBl»Lfc©-6 
S^ftx •> f- V y»c J: 0 GSM 8 3 ©Wfflijffitc WKM 
-;l/X^— 9-8 c file* 9, BE® 8 30 

^x-?— 9-8 4ntcmtmi&i£ti*. «±*<®k 

[0 0 5 2] ^(C, B23&8 3*«SLT, BftSE 1 0 nm 
©Low O3/TEOS CVD S i O2 M 8 SSJg^f*. C©i:#, 
ifflOFWK^— fclWOLow O3/TEOS CVD S1O2HI8 5 *< 
fl5fi)c£n-5„ Low Os/TEOS CVD Si0 2 M8 5 ©S? 

E£NH3 X5>Xvt£»cBSLTLow O3/TEOS CVD Si<hJ3l8 
5<D«E^«-r«.o 

[0 0 5 3] iJctC, if 8 6 ©FW©Low O3/TEOS CVD Si 
O2J&8 5<D^ffi±tCHigh O3/TEOS CVD S i O2 S8 7« 

SttffiatffifcLow O3/TEOS CVDSi02«M 8 5 lc <fc 9 fflffl L 30 

ttSrSMiiJ-f 5 C t tfT'Z &o C tried: t>> Low O3/TEOS 
CVD Si0 2 ^8 5±»caffl«#ttO»«*S»t*Cfca< 
High Os/TEOS CVD Si0 2 18 6 *Bl£TZ> C t 

-So */c. Low 03/TEos cvd sio 2 M8 5(omm*m< L 

£SIC, CaSPM^tc^BiL^cLow O3/TEOS CVD Si 
O2 m 8 5 'y^A^'J -y ->*t£Rl/«i6i&# 

[0 0 5 4] 

MIC S«±KTflfi«S*M«:JBfiKLTV^*<DT, 

[0 0 5 5] 2&ic N Tit!!*feii!Ii©^ffi^X^XvB^J- 

T«fi*6JfMO*ffi«:^«-rsc i:tfT*£ so 



ftfflW- 1 1 -2 3 3 5 1 2 

^«<«LfcT«!i««tlltO«B5**«-rn«J:V''fc«>, « 
Sift, «*{bbfc«ffia«*j**»*e:i:*«T»*a 0 c 

»*rfcTlllll61iM±fcl6irasS*J«M-r*ii fc^TSf 

[0056] tfc, T^iiifla^affi^x^xvTOL 

<T3£i:#-F£So ftoT, #«»c$*^i|g©iHg|5®ig 

tc, fgjija^-V r >'^-§-tfjJ-V r >'-§-#^7.^TE0S t^- 
fflvTl^tc»5i/''ti©IHIffl5ffiiS^#-r«a*^®ti:T«6 

[0 0 5 7] S?.^ *«^©*»«:gfi©l!!)i?D}£H: 
^•©±tc*e^)lM^fiJtHMUTi/^ 0 C©/cJ6, ?K*fflfroj?S 

a^t'#So w»c, 1 %«T©fais«^y>^ty^y> 

fcti, T«6t6»Mi:l6«Jlli:<Ofi8ffll±©»&tt^#h: 

[0 2] *f?B^©^ffi©Jgffi©T«l2SffiKM77ji(C^S 
^j»»$IS©iyJi7D)*^^-rKlT®0 (*02) T*fe-g. 0 

[0 3] *HSS0IJtC<l^Low O3/TEOS CVD Si02fi©HiJP 
CW-TS High O3/TEOS CVD Si02fli©figBiSJStb^^-r 

[@ 4 ] *nmmicm%77X^mm<%micttir%f$m 

[0 5] *H)5S0iJk:«5 h U>^}(lt*»W*afflUfc 

[0 6 ] *H)SS01Jlcil5 X v XvS i O2 Lfc ^ ^ 
^SB^^»c*«W«:JifflUfeCT»coi,>T^-r»fffi0T 

[0 7 ] 2t£|ISg0iJtc«5*fM©M^:5gB^e>«5fi)t«n 

ffi0T*3o3 o 

[0 8] *^»Jtc«S-9-'f K*- ;UX^— 9-£iB*8© 
T^-rKEB0T^5o 



-7- 



(8) 



ftmW- 1 1 -2 3 3 5 1 2 



13 

[0 9] *mmm<Dy , 5X-?m.w&nmmcm^rd 
s 8 

[01 o] xmrnmimz. tfm^tc High o 3 /teos cv 

[011] fikfc©8«f£«3Si02M£3W;i: Si3N4MO 
S?ffi±K High Os/TEOS CVD Si02§|*J5SclliLf;:tf £-<Dg 

[012] ^3i5©a*trj»c^5T«fi^ffiefeS7DH£^^-r»f 

[0 13] ^OS^(c^5Tit!lS®5fe«^i*^^-r»r 
tB0 (f©2) T&^o 

[014] ft*<D&ffilc&STi&Sffi&M?ji*£^Tr»r 
M0 W©3) -?$>3 0 
[to^<OIftSI§] 

1 ->'Jn>t7X>-N , 

2 (S«) , 



14 



3 Si 3 N4HM (®«D , 
4,6)® (Cflg|5) , 

5 Low (b/TEOS CVD S1O2 M CFi&tmM) , 

7 High O3/TEOS CVD Si0 2 M (*S*ilSt) , 

5 1 6 1 7 1 8 1 ->Uny)i/\ (|(S) S 

5 2 hUyfl (C3ff) . 

53, 62. 72, 82 Si02it , 

5 4 Si 3 N4^ (»«) . 

55,65,75,85 Low O3/TEOS CVD Si02ffil (T 

jo mmm> . 

56, 67. 76, 87 High O3/TEOS CVD Si02 M 



6 3. 73 mm auto s 
6 4, r^xvsifcM mm , 

6 6,7 4,8 6 W (MSB) , 



(a) 



(b) 



(c) 



[01] 
2 



2 4 2 



(a) 



[02] 

JJL/JLL 



[05] 






[06] 




75 XvBBttJSH 
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(9) 



11-233512 



[03] 



[04] 



120 
110 

% 

-L. 

i 100 
d 90 



T 



5Ksfi*^/fiffl5tt«* : 150W/150W 
*> y 3>9x/\gjHtojp^iaJt : 350X 
r^X^fttfSiSra : 2min 



*> y □ > o x / v_k m&m u * 



s 



eoi 



70 



LowOa/TEOSWBiSS 



60 



_L 



120 



50 100 150 



200 250 



110 



100 



CO 

3 



90 



80 



70 



60 



I r i i 

WEiWfc/teEiJ&fca : 150W/150W 
*> y 3>^x/\0ffi<o»tu»a« : 35otc 







J L 



J L 



12 3 4 
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1 1 -2 3 3 5 1 2 



Iffl 1 0] 
(a) 




(b 




(a) 



(b) 



1 2] 



1 1 U 



(a) 



3—120 



120 120 




120 120 



[IS 1 4] 



141 Low O3/TEOS SK>2* 



3- 



140 



140 140 



(a) 



1 3] 



— -131 -75X-?Si0 2 i 



I 30 130 



(b) 



132 



141 Low O5/TEOS S\Q2* 









r 




\ \ **{ — 



140 



I40 



(b) 



132 




1 30 130 



C#^ffiIE 1 ] 



cwsrs 1 ] j£§smk. mm±icmm 1 0 n m «±, 
mm* xv fjT, k m u Tits&jt-r -5 c t z&m t 



(11) 



<&ffl¥ 1 1 -2 3 3 5 1 2 



y 3 vshubwii ta UT^scfc*»«fc-rs wsrw i 

[18*315] IW3T«ltt«l«tt*>U3VlWtm^ PS 
GJ®* B S GlXliB P S Cloat^fWPSSi: 
£ £ f S WsKS 1 7!jM 4 OV****.** fcCMOTii 

[tW*« 6 ] MIES' 'J => >»ffcfflts PSGI, B S G 
KttBP S GItif h7X^;l,y->'J>r- h t^- 
V>-$miJX£*'£tsm&tix*B.l&-£&T&i$.Lrct> 

ffltfO. 1 %W±. 1 %&CFV$>%<1 £*®Wl£? zm 

6 »cS3«©T«iaiiaK7Sj*. 

[8H*iR8] HfrlB^U3>KfbMti, SiHzCh i:N 2 0 

9 ] fiflfBv- 'J 3 VgtftMte-r h 7X.?-;l>*jl> 
y > y t- v tmm £ b fc t ©-?& 3 

[»#EiO] iftiET^illJcgtffifcT'^Xvtfx 

tc^LT^sw, ftore»«*aDj»-r*cfc«:«pai:-r* 

ci:^^ai:-r Slfcfrgi 0 CBaK©T*!!8B*il2r 

So 

CWjRjh i 2] MffiSfiin^oaetu. i o o°cj.^ 

[§Hl*lPi 1 3 ] mm^X^rHJXlts '>4<ttNH 
3 . He, Ar, O2 X&N2 OO 5 "fe V>"Ttl*>*fli 

[gs^is 1 4 ] 1 Tbsis*^ 1 3 icmm<DTm 

[Mt$3tl 5] ffitBf&SKt*, 

c tzmtmt zmxm 1 4 £ieiiK0¥$tt&a0«is 

[#*Mf IE 2 ] 
[«IE*«M!f»&] (HAW 



MiE»*«a*3 0 0 1 1 
[0 0 1 1 ] 

f$.mmc, »g±£J»JP 1 Onmllh, 1 0 0 nm*« 

^ x«:iwwi±t*rii*nfcEauiiiBoia»**"r* 

[#^SiE3] 

[*iiEW^«sa«] B^ffl# 
MiE»«ysa*] 0012 

[MiErtg] 

[0 0 12] Sfc, liWBT«tt»Bl«S'U3>'SMkffllx 
PSGR B S GitXttB P S GiO^^ftl^fife 

Z>C£Z&Wl£LT^2> B cnecojseMttf-h^x^ 
^cpo^-y>ias^ 0 . 1 %w±, 1 %WTT»« c t 

«r^afcLTV>5 0 S&K, HilfB^XTtfXtt, '>fc 
<tt,NH3 , He, Ar, O2 Xt±N2 0©5 

n^*fflv>T^fiR*nfct©T?a&*cfc*#ai: lt^ 

mmtsmmm^ mmm 
[ffiiE^ae^] 0 0 14 

[ffilE^S] 
HSuErtS] 

[0 0 1 4] WTfc, ^HBOftl • a&Stcoi^TWWI 
*K±»C§tJP 1 0 n mttl, 1 0 0 n m*W©"FflM6» 

»j*lti^*©-p, s«s®©«iitcj;e.-rfcsffi©^ 

[¥^SIE5] 

[«iE»*«a*3 0015 

[MiE^rffi] I£H 
[MlErtS] 



(12) 



ftffl¥ 1 1-233512 



[0015] ctxfCctt), Timmmjiicim-t&m 
ntfvzzo «*» n&t&mm<Dmm& i oon 

CffliE»*«a*] HAW 
[MiEM^iBS*] 0 0 18 

[ooi8] set, *w®(o*m&mw<omm-fim\c 

±, 1 0 0 nm£M08t>T«!M«WHttRlfcffc 7 

m®&<D<®<om^-om*mm matt* h uvm 

[#^ifiiE7] 

C«iE»*«g*] 0 0 19 
[fltiElM 

[0 0 19]^IC, 0. 1JM±, 1 %&.T(D{&m&*V 

yz-gtsxy^mrtxtT eos £^TTtt!!;£S»$ 

* V y >#W:tfX tT EOS #fflV>TifS*iJB! 

[«E*fgi#Si£,] BJMffi 
[ttUEttJfc£g«] 0 0 5 4 



[0 0 5 4] 

te(c«fcn«r, fiRMWK, S«±tc§tJll OnmWJt. 1 

o o n m3tc«oTiiidftmi«sjAL« « ^Tmmm 

[#M*SIE9] 
[MIjEM*«M«] ftffl* 
[MEtttURg^] 0 0 5 6 

[0 0 5 6] Sfc, Titi^JSCSSfC^Xv^lifL, 
lOIf* 1 0 OnmMtK LTS>S1£©«ffitt?f 

SM*»IE1 0] 

[Mie****»&3 mm* 

HfiBMftJJta*] 0 0 5 7 

[0 0 5 7] 2 *aWO^*(*SBO«jt3Sffi»C 
ititf, tUMROJiURmic« »«±lcfliJ?i otU:. l 
0 0 nm*j«<0T*lSI6»ffll*rtW0fea, T^XvjffiW 

MH<D<l:v>tHHII«AM-r«Ci:«<T««. Wto. l 
~ 1 %<0\%M&^yyn:^ts^y^Mi37, tTEOS 

T%MMSfflt±fc 4 %W±o»»ft*'/>*#tr*y>$ 
t^XtT EOS *ffl^T»»M£iBJSL;fc«£fc:tt, 



